Thymidine kinase in megaloblastic anaemia.
Thymidine kinase has been measured in phytohaemagglutinin (PHA)-stimulated lymphocytes from 13 normal subjects and eight patients with megaloblastic anaemia. The levels in normal subjects ranged from 0.20 to 2.10 units/mg protein (mean 0.903 units/mg protein) and in megaloblastic anaemia from 2.99 to 9.97 units/mg protein). All the patients showed raised levels of the enzyme which were partly but not completely reduced to normal by addition of folic acid in vitro. Vitamin B12 in vitro had a lowering effect in the five vitamin-B12-deficient patients and two patients with combined deficiencies but not in one 'pure' folate-deficient patient. Thymidine kinase activity was highest in the cells of the least anaemic patients, suggesting that the degree of anaemia in megaloblastic anaemia may be determined in part by the ability of the cells to utilize thymidine by the 'salvage' pathway when the de novo pathway of thymidylate synthesis is failing. The rise in thymidine kinase activity in megaloblastic anaemia is presumably due to induction of the enzyme. Addition of methotrexate or 5-fluorouracil, drugs known to inhibit de novo thymidylate synthesis, caused an increase in thymidine kinase activity in normal PHA-stimulated lymphocytes after 24 h (but not after 1 h) which could be completely blocked by addition of puromycin. Thymidine mono- and di-phosphate kinases were also measured in normal PHA-stimulated lymphocytes. The activities were substantially higher than that of thymidine kinase and their activities were unaffected by methotrexate addition.